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AMENDMENTS TO THE CLAIMS 

Applicants submit below a complete listing of the current claims, including marked-up 
claims with insertions indicated by underlining and deletions indicated by strikeouts and/or double 
bracketing. This listing of claims replaces all prior versions, and listings, of claims in the 
application. 

1 . (Currently Amended) An electrochemical device comprising a first pole, a second pole, 
and an ionic conductor, the first pole comprising an active material having at least one element 
selected from the group consisting of IB Group, 2B Group, 6A Group, 7A Group, and 8 Group of a 
short-form periodic table, and the ionic conductor comprising an element belonging to 2A Group 
and/or 3B Group of the short-form periodic table, wherein; 

the active material has an average particle diameter as small as 1 nanometer; and 
at least some ions from the ionic conductor interact undergo surface interactions with 
particles in the active material only on external surfaces of the particles in the active material. ^and 
lattice-param e t e rs of th e active mat e rial are substantially unchanged after the surfac e 

2. (Previously presented) The electrochemical device as defined in Claim 1, wherein the 
active material for the first pole comprises a mixture of one or more compounds, each of the one or 
more compounds is a metal oxide or a metal sulfide represented by a general formula. 

(1) MX, 

wherein M is an element selected from a group consisting of Cr, Mn, Fe, Co, Ni, Cu, Zn, Pd 5 Ag, Pt, 
and Au, and X is an element selected from a group consisting of 0 and S. 
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3. (Previously presented) The electrochemical device as defined in Claim 2, wherein the 
metal oxide or the metal sulfide represented by the general formula (1) is composed of an element 
M and an element X such that a ratio of M to X is in a range from 0.3 to 3 . 

4. (Previously presented) The electrochemical device as defined in Claim 1, wherein the 
active material for the first pole has an average particle diameter no smaller than 1 nanometer and 
no larger than 1 00 micrometers. 

5. (Original) The electrochemical device as defined in Claim 1, wherein the first pole is 
formed from the active material mixed with a conductive material and a polymeric binder. 

6. (Previously presented) The electrochemical device as defined in Claim 1 , wherein ions 
from the ionic conductor comprise magnesium ions, aluminum ions, and/or calcium ions. 

7. (Previously presented) The electrochemical device as defined in Claim 1, wherein the 
second pole comprises magnesium, aluminum, and/or calcium in the form of a simple substance or a 
compound. 

8. (Previously presented) The electrochemical device as defined in Claim 1, wherein the 
ionic conductor is an electrolytic solution or a solid electrolyte. 

9. (Previously presented) The electrochemical device as defined in Claim 1, wherein the 
electrochemical device is a primary or secondary battery. 



1578449.1 



Application No. 10/589,043 

Reply to Office Action of January 14, 2009 



4 



Docket No.: S1459.70129US00 



10. (Currently Amended) An electrochemical device comprising a first pole, a second pole, 
and an ionic conductor, wherein: 

the first pole comprises an active material comprising at least one compound represented by 
a general formula 

MX, 

wherein M is an element selected from a group consisting of Cr, Mn, Fe, Co, Ni, Cu, Zn, Pd } Ag, Ft, 
and Au, and X is an element selected from a group consisting of O and S; 

the ionic conductor comprises an element belonging to 2A Group and/or 3B Group of a 
short-form periodic table; 

the active material has an average particle diameter as small as 1 nanometer; and 

at least some ions from the ionic conductor interact undergo - surface int e ractions with 
particles in the active material only on external surfaces of the particles in the active material■ ^aftd 

lattice paramet e r s of th e activ e material ar e s ubstantially unchanged aft e r the e urfaee 

11. (Previously presented) The electrochemical device of claim 10, wherein the active 
material comprises a mixture of a plurality of compounds, each of the plurality of compounds being 
represented by the general formula MX. 

12. (Previously presented) The electrochemical device of claim 10, wherein the 
electrochemical device is a primary or secondary battery, and wherein crystal structure of the active 
material is substantially unchanged after charging and/or discharging during at least one cycle. 

13. (Previously presented) The electrochemical device of claim 10, wherein the 
electrochemical device is a primary or secondary battery, and wherein crystal state of the active 
material is substantially unchanged after charging and/or discharging during at least one cycle. 
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14. (Previously presented) The electrochemical device of claim 10, wherein a ratio of M to 
X in the at least one compound is between 0.3 and 3. 

1 5. (Previously presented) The electrochemical device of claim 10, wherein a ratio of M to 
X in the at least one compound is between 0.5 and 0.7. 

16. (Previously presented) The electrochemical device of claim 10, wherein the active 
material has an average particle diameter between 1 nanometer and 1 micrometer. 

17. (Previously presented) The electrochemical device of claim 10, wherein the active 
material has an average particle diameter between 10 nanometers and 300 nanometers. 

1 8. (Previously presented) The electrochemical device of claim 10, wherein the ions from 
the ionic conductor comprise magnesium ions, aluminum ions, and/or calcium ions. 

19. (Previously presented) The electrochemical device of claim 10, wherein the second 
pole comprises magnesium, aluminum, and/or calcium in form of a simple substance or a 
compound. 

20. (Previously presented) The electrochemical device of claim 10, wherein the first pole 
comprises a mixture of the active material, a conductive material, and a polymeric binder. 
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